Background Reduced work ability is related to long-term sickness absence. The relationship between work ability and frequent sickness absence has not previously been investigated. It is important to distinguish between frequent and long-term sickness absence as they are outcomes of different processes.
Introduction
Sickness absence is a substantial problem for employers and employees. For employers frequent short-term absences interfere with work schedules and organization. Long-term sickness absence necessitates the replacement of absent employees or additional work by the remaining staff. For employees long-term sickness absence distances them from the workplace and may result in social isolation and poverty [1] . Frequent sickness absence affects social relations and may deepen feelings of distrust and blame among colleagues [2] . Also frequent absentees are more likely to be dismissed than employees who rarely take sick leave [3, 4] . Schaufeli et al. [5] observed that long-term and frequent sickness absence are outcomes of different processes.
Frequent sickness absence is defined as taking sick leave three or more times a year [6, 7] . Psychological studies of sickness absence provide two theories explaining why some employees frequently report sick [5, 8] . The motivational theory suggests that employees, particularly those lacking job satisfaction and organizational commitment, call in sick to escape from or protest against poor work circumstances [7] [8] [9] [10] [11] . The behavioural theory states that frequent sickness absence is a coping mechanism to deal with stressful work demands [5, 8, 12, 13] . The ability to cope with work demands depends on an employee's health and psychological resources. The Finnish researchers Ilmarinen and Tuomi [14] have integrated health, resources and coping with work demands in the concept of work ability, that is: 'the ability at present and in the near future of an employee to do his/her work with respect to the work demands, health and mental resources'. Work ability is most commonly measured with the work ability index (WAI) [15] .
Several studies have reported that reduced WAI scores increase the risk [16] and duration [17, 18] of long-term sickness absence. Alavinia et al. [19] reported that Dutch construction workers with poor work ability had more short (<2 weeks), medium (2-12 weeks) and long-term (over 12 weeks) sickness absence episodes than construction workers with good work ability. To our knowledge, there are no other studies that relate work ability to the frequency of sickness absence.
The aim of this study was to investigate the association between work ability and both frequent and longterm sickness absence. If frequent sickness absence is only driven by motivational processes, then we expected similar work ability scores for frequent absentees and employees who are rarely or never absent due to sickness. Alternatively, frequent absentees who call in sick to cope with and recover from work strain are likely to experience reduced work ability.
Methods
ArboNed is a Dutch national occupational health service (OHS) that provides occupational health care to employees of >70 000 contracted companies. Besides the work rehabilitation of employees on sick leave, surveillance of work and health is an important OHS task in the Netherlands. Under Dutch law employers must enable their personnel to participate in occupational health surveys every 4 years.
In 2010-12, we posted a paper occupational health questionnaire to employees working in 73 companies in the industrial (32%), private (19%), public (26%) and non-specified (23%) sectors. The questionnaire contained items on health, work conditions, working environment and work ability. The Medical Ethics Committee of the University Medical Center Groningen granted ethical clearance for the study (reference M12.116654).
We measured work ability with a short version of the WAI [20] including the dimensions 'current work ability compared with lifetime best', 'work ability in relation to the demands of the job', 'number of physician-diagnosed diseases', 'work impairment due to disease', 'sickness absence in the past year', 'work ability in the forthcoming two years' and 'psychological resources' (Figure 1 ). The total WAI score is the sum of scores for these dimensions; higher scores representing better work ability [13] . The psychometric properties of the WAI are satisfactory [21, 22] .
To measure the frequency of sickness absence, the questionnaire asked: 'How often did you report sick in the past 12 months?' and to measure long-term sickness it asked: 'Have you been absent due to sickness for two or more consecutive weeks in the past 12 months?'. We used responses to categorize participants into one of three different types of sickness absence [23] : Figure 1 . Distribution of work ability scores. The figure shows the distributions of work ability dimensions 'current work ability compared with lifetime best' (WAI1), 'work ability in relation to the demands of the job' (WAI2), 'number of physician-diagnosed diseases' (WAI3), 'work impairment due to disease' (WAI4), 'sickness absence in the past year' (WAI5), 'work ability in the forthcoming two years' (WAI6) and 'psychological resources' (WAI7).
• frequent sickness absence: three or more shortterm (i.e. lasting <2 weeks) episodes in the past 12 months,
• long-term sickness absence: one or more longterm (i.e. lasting 2 weeks or more) episodes in the past 12 months,
• combined sickness absence: three or more episodes in the past 12 months, with at least one episode lasting 2 weeks or more.
Zero absentees and participants with only one or two short-term sickness absence episodes constituted the reference group.
Van den Berg et al. [24] showed that age, body mass index (BMI), leisure-time physical activity, physical workload, mental work demands and autonomy in work were associated with WAI scores. As these factors are also related to sickness absence, we retrieved the covariates age, self-rated height and weight (for BMI), leisure-time physical activity ('How often did you become sweaty because of vigorous physical exercise or sports?' [25] ), type of work (manual or non-manual) and work autonomy ('Can you decide yourself how you do your work?') from the health questionnaire.
We used IBM SPSS Statistics for Windows (version 20) for the statistical analyses. We standardized WAI dimension scores as a percentage of the maximum dimension score. Standardized WAI dimension scores ranged between 0 and 100. We included the WAI dimensions as continuous independent variables in a multivariate multinomial regression model, with sickness absence categories as outcome variable and controlled for age, BMI, leisure-time physical activity, type of work and autonomy. There was no need for multilevel analysis because clustering at the company level was negligible (<1%). Multinomial regression estimates odds ratios (ORs) and related 95% confidence intervals (CIs) presented per 10-point increase in standardized WAI dimension scores. WAI scores have been shown to decline with age, particularly in women [13, 26] . We used multiplicative interaction analysis to investigate whether or not age and gender affected associations between work ability and sickness absence.
Results
Of 6682 employees invited to participate, 3660 (55%) completed the health questionnaire. Employer records showed that non-participants were older (mean age 41, standard deviation [SD] = 13.5; t-test P < 0.01) and were employed at their company for longer (mean 9.4, SD = 9.2 years; Mann-Whitney P < 0.01) than participants but worked an equal number of hours per week (mean 37.9, SD = 7.9; Mann-Whitney P = 0.77).
Four hundred and seventy participants (13%) did not answer the sickness absence questions. They had higher WAI scores (t-test P < 0.01) than participants who answered the sickness absence questions. Because non-responses might have been non-random, we did not impute missing sickness absence data but used the data of 3190 participants for complete case analysis. Of these 3190 participants, 13% (414) reported frequent, 5% (154) long-term and 3% (109) combined sickness absence (Table 1) . Frequent sickness absence was commonest in young and highly educated participants, whereas long-term sickness absence was commonest in older participants of medium education. Women had more frequent and long-term sickness absence than men.
WAI scores were lower for participants with frequent, long-term as well as combined sickness absence and lowest for combined sickness absence, compared with participants in the reference group ( Table 2) .
The total WAI score was negatively associated with frequent, long-term and combined sickness absence (Table 3) . Interaction analysis showed non-significant P values for the interaction term age × WAI for frequent, long-term and combined absentees, indicating that cross-sectional associations between total WAI scores and sickness absence did not change significantly with age. The interaction term gender × WAI was not significant for frequent, long-term and combined absentees, meaning that cross-sectional associations between WAI and sickness absence did not differ between men and women.
When investigating the associations between WAI dimensions and sickness absence, we excluded the WAI dimension 'sickness absence in the past year' because it was highly correlated (Pearson correlation coefficient r = 0.80) with the outcome variable. Of the remaining WAI dimensions, 'work impairment due to disease' was associated with long-term and combined sickness absence and to a lesser extent, frequent sickness absence (Table 4) . 'Work ability in relation to the demands of the job' was associated with frequent sickness absence and 'number of physician-diagnosed diseases' with combined sickness absence.
Discussion
This study found that WAI scores were associated with frequent, long-term and combined sickness absence. Age and gender did not affect the cross-sectional associations between work ability and sickness absence. The WAI dimension 'work impairment due to disease' was associated with all types of sickness absence. 'Work ability in relation to the demands of the job' was associated with frequent sickness absence and 'number of physiciandiagnosed diseases' with combined sickness absence.
A strength of our study is the heterogeneous sample of employees from companies in different economic sectors, although most employees in the private sector worked in financial institutions and most in the public sector worked in health care. A weakness of the study is its cross-sectional design, which precludes conclusions on prospective associations between work ability and sickness absence. Furthermore, the study relied on employee-reported sickness absence, which may be recall-biased. Recorded sickness absence data were available for a subsample of 1748 participants. We used this to check the validity of self-reported sickness absence. Seventy-eight per cent of the participants with recorded frequent sickness absence reported frequent sickness absence and 75% of the participants with recorded long-term sickness absence reported long-term sickness absence. Although reasonable for occupational health surveys, the 55% response rate is another weakness of the study.
In our study, WAI dimension scores were up to 24% higher than those reported by Van den Berg et al. [27] for a sample of 10 542 employees working in 49 companies in the Netherlands. Possibly, participants were healthier than non-participants, a phenomenon known as healthy volunteer bias [28] . This may have underestimated the associations between work ability and sickness absence. Responses to self-administered questionnaires are driven by personal dispositions, experiences and interpretations [29] . Dissatisfied participants might be pessimistic about their work ability, which could have caused negative affectivity bias [30] . However, negative affectivity bias was unlikely because we found higher rather than lower work ability compared with previously reported scores [27] . Thirteen per cent of the participants had missing data on the sickness absence questions and their work ability scores were higher than those of participants with complete data. Zero absentees may not have answered the sickness absence items, which could have unde restimated associations between work ability and sickness absence.
Our results confirm the associations between work ability and long-term sickness absence [15] [16] [17] [18] [19] and add that work ability is also associated with frequent sickness absence. Work impairment due to disease was significantly associated with frequent sickness absence, while psychological resources were not. This suggests that frequent sickness absence is more than a psychological process driven by motivational factors. The association between frequent sickness absence and work ability in relation to the demands of work supports the behavioural hypothesis that frequent absentees take sick leave to recover from the strain of work [12] . If frequent ab sentees have problems coping with the demands of work, then frequent sickness absence could be regarded as an indicator of work-related health problems. Koopmans et al. [23] showed that frequent absentees are at risk of future longterm sickness absence.
We conclude that work ability scores are cross-sectionally associated with frequent short-term as well as The table shows ORs and related 95% CIs of a multivariate multinomial regression model including the total WAI score together with age, gender, BMI, leisure-time physical activity, type of work and work autonomy; the reference group comprised 2513 participants with 0-2 short-term (<2 weeks) sickness absence episodes. a ≥3 short-term (i.e. lasting <2 weeks) episodes in the past year.
b
One or more long-term (i.e. lasting ≥2 weeks) episodes in the past year. c ≥3 episodes in the past year of which at least one episode lasting ≥2 weeks. ***P < 0.001. long-term sickness absence. Frequent sickness absence has been studied from a psychological perspective. Our findings warrant prospective studies to investigate medical risk factors and mechanisms underlying frequent sickness absence. Additionally, cohort studies could investigate which frequent absentees are at risk of becoming long-term absentees.
Key points
• In this study, reduced work ability was associated with an increased risk of both frequent short-term and long-term sickness absence.
• Frequent absentees experience work impairment due to disease and reduced work ability in relation to the demands of work, indicating that frequent sickness absence is not only driven by motivational processes.
• Medical risk factors and mechanisms underlying frequent sickness absence should be further investigated. One or more long-term (i.e. lasting ≥2 weeks) episodes in the past year. c ≥3 episodes in the past year of which at least one episode lasting ≥2 weeks. **P < 0.01; ***P < 0.001.
An unusual occupation with novel hazards
In my capacity as his general practitioner I knew him relatively well. The majority of healthy middle-aged men in regular employment never go anywhere near their GP over the course of many years so he was a little unusual in his attendance pattern. He also had a tendency to present with unusual work-related health problems. On this occasion, he presented with marital problems that had arisen as a consequence of his last work-related health problem. He was a bit fed up and wanted someone to sound off to and I guess that was my role in his life, particularly as he knew I was bound by a professional oath of confidentiality. 'All those years I've supported my family and no complaints.' I settled in for the time it would take for him to finish presenting his complaint suspecting it would be a bit longer than the average two and a half minutes. 'No complaints when I was out all night, coming home early to get the kids their breakfast. No complaints when I took them to school so she could head off to work. No complaints when I came home and did the shopping, cleaning and so on. No complaints when we were one of the few families to have new appliances and nice holidays. No complaints when I'd pick the kids up and get the tea after the shortest of naps before heading out for another night's graft. ' The problem had been triggered by his need to stay awake to do his work as well as being somewhat of a model new man. 'No, all those years of amphetamines to keep me awake and no complaints. But just once it messed with my mind a bit and now she won't speak to me! It's not fair!' His habitual use of amphetamines had provoked morbid delusional jealousy some months beforehand. I finally persuaded him of the need for psychiatric intervention and he was now well on the road to recovery. His wife on the other hand wasn't being quite so conciliatory about the negative impact this episode had brought to their relationship.
The other work-related condition I had seen him for had been some years beforehand. He had developed a shoulder problem and when I ascertained that his work was at factory premises and involved manual handling and awkward posture of the upper limb, the embryonic occupational physician within me had pricked his ears up. Of course I asked him his occupation. 'I'm an industrial burglar' he said matter-of-factly. 'Never touch domestic dwellings, mostly night shift work, with some physical lifting and carrying and use of crow bars.' And of course incarceration had been an issue at times, but that's a different kind of occupational hazard.
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